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Introduction 
About the project kit 
This project kit has been carefully designed for use by teachers in KS3 design and technology. It is designed such that 
even teachers with a limited knowledge of electronics should have no trouble using it as basis around which to form 
a scheme of work. 

Using the booklet 
This booklet is intended as an aid for teachers when planning and implementing your scheme of work. 
 
Please feel free to print any pages of this booklet to use as student handouts in conjunction with Kitronik project 
kits. There are no page numbers in this booklet. This means you can pick and choose which sheets you use whilst still 
retaining a feeling of continuity. 

Cutting files 
The cutting files for this project can be downloaded from: 
www.kitronik.co.uk/lightup.htm 
 
The project has been design around using 3mm acrylic sheeting. If you wish to use a different thickness of material 
you may need to alter the design to accordingly. 

Support and resources 
You can also find additional resources at www.kitronik.co.uk. There are component fact sheets, information on 
calculating resistor and capacitor values, puzzles and much more. 
 
Kitronik provide a next day response technical assistance service via e-mail. If you have any questions regarding this 
kit or even suggestions for improvements, please e-mail us at:  
 
 
Alternatively, phone us on 0845 8380781. 
 
 

  

http://www.kitronik.co.uk/lightup.htm
http://www.kitronik.co.uk
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The Design Brief 
A manufacturer has developed a simple circuit for producing a lamp that is powered by plugging it into a USB port of 
a computer. The circuit uses a colour changing LED (the LED automatically cycles through the colours of the 
rainbow). The LED is used to ‘light up’ a piece of clear acrylic sheet. The colour of the LED can be seen in the edges or 
etched surfaces of the plastic. 
 
The manufacturer has designed the decoration so that the shape of the clear piece of plastic can be changed for a 
different design. This mean that the same decoration could be used for different occasions like, Christmas, Easter, 
Halloween, birthdays etc. 
 
The manufacturer has asked you to create an alternative design for them.  

 

Complete Circuit 
An example of a fully built decoration design to look like a Christmas tree is shown below. 
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Designing the Decoration 
The base of the decoration has been designed so that it can be used with interchangeable pieces that can be used 
for different occasions. The picture below show how the decoration piece ‘locks’ into the central piece of the base 
(made from laminating seven pieces of plastic). 
 
The base design has already been completed. You are to take the current design of the centre piece (the tree) and 
alter it to create your own design. Remember that your new design still has to lock in to the base so the part of the 
design where they meet needs to be kept the same. 
 
The light from the LED illuminates the edge of the clear plastic. If you etch the surface of the plastic this will also be 
lit up by the LED and can give striking effects and this might be something you also want to incorporate into your 
design. 
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Soldering in Ten Steps 
 

1. Start with the smallest components working up to 
the taller components, soldering any interconnecting 
wires last. 

2. Place the component into the board, making sure 
that it goes in the right way around and the part sits 
flush against the board. 

3. Bend the leads slightly to secure the part. 

4. Make sure that the soldering iron has warmed up 
and if necessary, use the damp sponge to clean the 
tip. 

5. Place the soldering iron on the pad. 

6. Using your free hand, feed the end of the solder onto 
the pad (top picture). 

7. Remove the solder, then the soldering iron. 

8. Leave the joint to cool for a few seconds. 

9. Using a pair of cutters, trim the excess component 
lead (middle picture). 

10. If you make a mistake heat up the joint with the 
soldering iron, whilst the solder is molten, place the 
tip of your solder extractor by the solder and push 
the button (bottom picture). 

 

 

Solder joints 
 

 
 
 
 
 

  

Good solder joint Too little solder Too much solder 
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Build Instructions 
Step 1 – Connecting the electronics 

First of all take the LED and a put a 90° bend in the legs of the LED about 5mm from the bottom of 
the LED. This can easily be done with a pair of pliers. The result will look like the LED in the picture 
shown to the right. 
 

Now take a pair of cutters and cut the short leg of the LED so that about 5mm to 10mm is left 
after the point of the bend. The result will look like the LED in the picture shown to the right. 
 

Take 25mm of heat shrink and feed to over the black wire of the USB LED, as shown right. 
 
 

Solder the black wire to the leg of the LED that was cut down earlier. Once the joint is correctly 
soldered slide the heat shrink over the leg of the LED. This is so that it can’t accidently touch the 
other leg and short the power supply. Once the heat shrink is in position, ‘shrink’ it into place by 
applying heat to it. This can be done by using a hot air gun. 

The next stage is to attach the switch. To do this, first put another bend in the remaining leg of the 
LED as shown in the picture on the right. 
 

Now solder the switch into place. 
The picture below shows how to connect the leg of the LED and the red wire of the USB lead.

Bend the LED 
1 

Cut the short leg 
2 

Feed the heat shrink 
3 

Connect the black wire 
4 

Bend the LED leg 
5 

Solder the switch 
6 

LED leg Red USB wire 
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Build Instructions  

Step 2 – Assembling the Decoration  

First find the three parts that look like those shown in the picture. 
 
 

Now lay them together as shown in the picture (in order bottom, middle and top from the picture 
top right). Then lay the electronics on these pieces as shown. 
 

While making sure the electronics stay in place turn the parts over. Now screw the switch in place 
with the two small M2 screws provided. 
 

Turn the parts back over and place the centre piece of the base on top of the stack. Then insert 
the clear part of the decoration in place as shown in the picture. 
 

The last job is to place the remaining three pieces in place (these will be the reverse of the first 
three pieces). These are then secured in place with the three long (25mm) bolts and nuts. These 
should be fine with 3mm acrylic. If you find them too short to fit you may wish to leave out the 
second from last piece of the base. 
 
 
  

Separate the parts 
1 

Place the electronics 
2 

Secure the switch 
3 

Insert the decoration 
4 

Complete the base 
5 
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How the light up decoration circuit works 
 
 

 
 
 
 
 
 
 
 
 
 
 
The circuit diagram for the USB lamp is shown above. It is a very simple circuit. The 5V that powers the circuit is 
supplied from the USB connector. 
 
LED’s can be damaged if the current through them is not limited. Normally you would need a resistor to limit the 
current (power) that flows into the LED. If you do not do this the LED can become damaged. In the circuit above a 
resistor hasn’t been used. This is because the current limit resistor is built into the LED itself; therefore the LED is 
simply connected directly to the 5V supply. 
 
Finally the switch allows the circuit to be turned on or off. When the switch is open the LED will be off and when the 
switch is closed the LED will be on. 
 

5v USB
power 
supply

Switch 

LED

5v USB
power 
supply

Switch 

LED



 

 
 

Online Information 
Two sets of information can be downloaded from the product page where the kit can also be reordered from. The 
‘Essential Information’ contains all of the information that you need to get started with the kit and the ‘Teaching 
Resources’ contains more information on soldering, components used in the kit, educational schemes of work and so 
on and also includes the essentials. Download from: 
 
www.kitronik.co.uk/2133 
 
 
 
 

 
 
 
Every effort has been made to ensure that these notes are correct, however Kitronik accept no responsibility for 
issues arising from errors / omissions in the notes. 
 
 Kitronik Ltd - Any unauthorised copying / duplication of this booklet or part thereof for purposes except for use 
with Kitronik project kits is not allowed without Kitronik’s prior consent. 

This kit is designed and manufactured in the UK by Kitronik 

http://www.kitronik.co.uk/2133
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